I. C. 6761 January, 1934 


—_ 


UNITED STATES BUREAU OF MINES 
— Scott Turner, Director 


INFORMATION CIRCULAR 


| 


/ 


MINE EXPLOSIONS AND FIRES IN THE UNITED STATES 


DURING THE FISCAL YEAR ENDED JUNE 30, 1933 


BY 


D. HARRINGTON AND W. J. FENE 


» Google 


I.C, 6701 
January, 1934. 


SNFORMAU TON CIRCULAR 


UNITED STATES BUREAU OF MINES 


en - Ceres een en ees et re ere emer wet ee eee, EE 0 ee | RE RE ey EE ES SOS EE SS AS a nS 
SER TG LE EL STE TE I EOE L ILS 


a - + A wl 


MINE EXPLOSTSNS AND FIRES IN THE UNITED STATES 
DURING THe FISCAL YEAR ENDED JUNE 30, 19331 


By D. HarringtonZ/ end W. J. Fene3/ 


Explosions are a type of mine accident that can be prevented by known 
methods; however, they continue tu occur because some mining people are 
still negligent in adovting and usiz,; the mown and, in general, readily 
availaole measures for avoiding these disasters. Pt nousm Ee frenuency and 
severity of explosions have decreased curing the past 5 years there is still 
much room for improvement. Pennsylvania is an eucellent example of wuat may 
be done to prevent explosions; this State had an explosion record by no means 
good during the decace before 1950, but by the adoption of readily evailable 
and not very expensive safety measures it now has almost entirely eliminated 
explosions. Pennsylvania bituminous mines now have tne enviable record of 
not liaaving had a major explosion disester in cunsiderably over 4 years. In 
fact, many of our mining States are showing definite progress in working 
mines without explosions; and sone of these, like Alabama, West Virginia, 
Wyoming, and others now oneratin;s with few if anv explosions, have had any- 
thing but a favorable record in tke past. 


SUMMARY OF MINH EXPLOSIONS BY STATES 


Table 1 shows the results of studies of 22 explosions in 10 States, 
with a total of 122 deaths, during the fiscal year ended June 30, 1933. The 
number of ignitions (22) is fewer than tiat (%3) for the previous fiscal 
year; however, the number of deaths (122) is considerably larger taan that. 
(87) for tne previous year, the increase being due criefly to one explosion. 
in Illinois which cost 54 lives. 


Tie States with the greatest number of deaths from explosions during ~ 
the year were Illinois, 54: Kentuchy, se Venusylvania, 9 (6 in anthracite 
mines); West Virginia, 9; Indiana, 4: Oklahoma, 3: Washington, 2; and 
Colorado, 1. The ereatest number of ignitions listed, 6° (5 in anthracite 


1] The Bureau of Mines will welcome reprinting of this paner, provided the 
following footnote ac .mowledyment is used; "Reprinted area ee S. Bureau 
of Mines Information Circular 6761." 
2/ Chief engineer, safety: iv Aston, and chief, health and safety branch, 
U. S. Bureau of Mines. 
3/ Associate mining engineer, ue S. Bureau of Mines. , Safety Station, 
Pittsburgh, Fa. | 
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mines), was for Pennsylvania: ‘West Virginia was next with 5 ignitions; Indiana, 
Kentucky, end Oklahoma had 2 each; and California, Colorado, Illinois, New 


Mexico, and Washington had 1 each. 


. Three major explosions (in which 5 or more men were killed) occurred dur- 
ing the fiscal year, all.of them in December 1932; 91 persons were killed. 
The fact that tiere were only 8 gas or dust ignitions of electrical origin in 
the mines of the United States during the past'fiscal year compared with an 
averege of 14 fcr tie previous 4 years indicates that greater precautionary 
measures than in the past have been taken with ventilation and in the installa~ 
tion and use of electrical equipment in mines. - > - 


Twenty-five persons were killed during the past fiscal year in mine explo- 
sions caused by electricity; this is a uch pocrer showing than that of the 
preceding year, when only 11 were killed from this cause: however, each of the 
last 2 fiscal years shows decided imprevement in deaths from explosions of 
electrical origin comparet withthe 3 previous fiscal years, in which 143, 154, 
and 93 persons were killed from mine explosions started by electricity. This 

indicates 2 75 percent reduction in deaths from explosions of electrical crigin 
over the average for the 4. fiscal years 1929 to 1932, inclusive, which denotes 
uot only increased precautions in the use of electricity underground but also 
that rock-dusting is now performing a very useful function in our coal mines 

in helping to prevent dust ignitions and in stopping as explosions from pick- 
ing up inflammable dust to extend or propagate explosions. 


West Virginia had the greatest mamber of electrical ignitions (4), with 
7 fatalities; New Mexico had.1 electrical ignition, with 14 fatalities; 
Washington had 1 electrical ignition, with 2 fatalities; and Colorado and 
Pennsylvania each had 1 electrical ignition, with 1 fatality. | . 


Eight ignitions were caused by open lights (1 in a metal mine, burning 2 
men) compared with 15 in the previous fiscal year and an average of -14 during 
the previous 4 f iscal years. . The deatus last year mumbored 64 (54 in one ex- 
plosion) compared with 33 the previous year ond an average of 31 during the 
previous 4 years. Ignitions f rom open lights were distributed by States as 
follows: Illinois, 1, with 54 deaths; Pennsylvania, 3, with 3 deaths; Oklahoma, 
2, with 3 deaths; Kentucky, 1, with 3 deaths; and California, |, with no 
fatalities. Explesions criginated by blasting with explosives numbered 4, _ 
with 29 fatalities, compared with 5 ignitions from explosives, with 42 fatali- 
ties, for the previous year and an average of 6 ignitions and 30 fatalities 
for the previous 4 years. One ignition from, explosives in Kentucky resulted 

‘n the death of 23 persons, while 2 ignitions in Indiana killed 4 and 1 igni- 
tion in West. Virginia killed 2. 7 | . 

Tw> explosions in which the cause of ignition could not be determined 

nemurred. in Pennoylvenia, resulting in the deata of 5 persons. 
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RECORD OF EXPLOSIONS BY STATES 


Table 2 shows the record of explosions by States during the past 5 fiscal 
years. During the S~year period 155 ignitions caused 764 deaths, an average 
of 50.6 ignitions and 152.8 ceaths per year; this tabulation lists only the 
explosions with which the safety division of the United States Bureau of Mines 
had contacts of some kind. Both the ignitions and deaths during the past year 
‘were fewer than the average, bat the number of deaths increased considerably 
over the previous year. Fer the 5-year period, July 1, 1928 to June 30, 1933, 
Pennsylvania heads the list both in total number of igniticns (36) and in 
deaths (125); Oklahoma ranks second in number of deaths (120), with only 9 
ignitions. It is of interest to note that during the 5 years Kansas and 
Maryland had 1 ignition each, with a total of 3 deaths (2 in Kenses and 1 in 
Maryland): Tennessee had 3 ignitions, without a fatality, and Oklahoma went 1 
year without a single ignition end another year with cnly 2 ignitions and no 
deaths. The following coal-mining Stetes and territories are not listed in 
table 2 as having hai an exnlosion or explosions during the past 5 fiscal 
years: Alaska, Arkansas, Iowa, Michigan, Missouri, Montana, North Dakota, 
Texas, and Wyoming. Although this does not mean necessarily that no explo- 
sions occurred in any cf these States it means that the safety divisions of 
the United States Bureau of Mines has had no contact with explosions tnere 
during. the period;. on the other hand, the fact that these States do not appear 
in table 2 does indicate that no explosions with heavy lcss either of life or 
of property occurred in any cf them during the past 5 fiscal years. 


CAUSES OF EXPLOSIONS 


Table 3 gives data as to causes of explosions in the mines of the United 
States during the past 5 fiscal years, as reported to the safety division of 
the United States Bureau of Mines. It will be noted that 1535 explosions were 
studied during the 5-year period, an average of about 31 per year. There 
were 22 explosions during the fiscal year ended June 30, 1933, which is con- 
siderably belowthe average. Sixty-three (41.2 percert) of these explosions 
of the past 5 years were of electrical origin, 53 (346 percent) were caused 
by explosives, and 8 (5.2 percent) were of unlmown origin. Explosions cf 
electrical origin caused 36.4 percent of the explosions daring the past year, 
an increase over the 2 preceding years but a considerable decrease over the 
first 2 years of the period and also lower than the average of 41.2 percent 
for the entire 5-year period; hence it is probable that much cf the laxity in 
the use of electrical equipment in coal mines, which was alarmingly evident 
from 1925 to 1930, has now been corrected. ; 


For the 5-year period, 34.6 percent of the mine explosions in the United 
States had open lights or smoking as the ignition cause; 56.4 percent were 
caused by open lights (none by smoking) during the past year, which is slight- 
ly above the average.for the 5-year period. When the efficiency of the avail- 
able types of closed lights is compared with that of available open lights, 
disregarding the numerous important. safety features. of closed lights, it is 
difficult to understand why the use. cf open lights in mines is contimued or 
allowed. Smoking underground should be prohiti ted in all mines, and this can 
be done and in many mines is being done by supervision and discipline of the 


right kind. - 
| ee - (1530) 


Google 


-G- OCT 


a°0s | 3°eGT; £CT | ol | ce | eck 13 Og LTe Hh 66T Tez 0] 
aE SE ERNE utes Nee ee oe wt an ee _ 
| | | | | ; 
one | O°2T | Be | 06 G | 6 im L | IT h | «Tt G a L Bag sh te 
ovr 1 o% |S | 6t t /e2 ; - | - i 2 ! 0 rs LT qzUpYS 
C a eS | ‘ aG | - | - = = T C BTUTSITA 
2° roe Gi Se cG | | | o£ | P | a ae 

i Sei 7 Te ne care j o- ~ - j= y Cz C T Tet 
ieee ee eke 2 ele Poke tots hae e cossemnel 
oe | Bes cg | CET | cS : £ | 0 L } C2 9 OT 6 oO] ettvaTAsuuad 
B°T | ae 6 | oet Yee fom fe | ¢ | Gt | ti TL T T wuUoUe THO 

, eae oe | | a | EF if; os  OFUO 
® 1, © | a a (ir | ‘ y 'B c T & 
oor | ae3st isa | 2s | ! tie 
ge Lg ze | tlato of - de [a 4 2 - - - - ooTxen werd 
eye it ie fae faye pt ie pepe fet = 
ae ° ! Joe pe | : 

° e | | I~ | _ - fe) 5 | TT £79n} wey 
me femiz is iets frye [oir [rj eyal 3 co 
a , ae | : | . | C | t; f. ae Ci iss ic | Se | a he ~ ~ pad ders 
c Pye | re | : | an - | f » fio | OT b 0 STOUTLII 
O°¢ : B°*zT OT .@) af 4G g | x T G G 

‘I i O° | G : Q lt | i oe 2 ae ee ae a" 0 7 - operoloy) 
Onl ' ! | ; 0 I | 0 I | oT 2 | L | T @) VyTULOS TLSO 
Z°T | Bt. 1 9 oT | T | | | | ea _ i ST wuBqETy 
9° | & | at | G2 7 ‘ a a Gy Ce Po 

| | Saullo: { 
SUOT}| SUZBA(| SUOTI, i] 8t073 [suyeoG [suors [suaeec/ suOrs vee suyeed 
~TUs] ~TusT | J Fast fetus | Tus! 

Taek 2 ae-Tzut—ij CO LORETO 


SOSBIVAY 


Sivek Twost] G yseT Suyanp se4eig £q suotso OTGxs JO Ploooy — *Z eTaqul 


tal9 °O°! 


oogle 


C 


OOT 


OOT 


OOT 


OOT 


OOT 


OOT 


qguedi9g | srequny ) yasored Rk aa | 


¢GT 


T2401 


Ssesneo 


UAOUyUT. 
£q uot4tuey 


SSATSOTAXS 


OATSNTOUT 
“CLOT 99 Ee-SchT SteeA TeOSsTs 


SJUSTT ueco 
Aq WOty Tus 


op - *¢ eTQeL 


4TOTIZOETO 
Aq, 
UOT} TUs] 


OL GT 


(te0fk G) 
T8407 


££-2L61 
26-1261 
1E-OL61 
OL -626T 


62-8261 


SIvo x 


1919 °O°I 


I.C. 6761 


During the past 5 years 19 percent of the explosions--as studied by the 
safety division of the United States Bureau of Mines--were caused by explosives: 
the mumber during the past year was 18.1 percent of the total for that year. 
Unquestionably there have been numerous explosions due to explosives in the 
coal mines of the United States during the past 5 years in addition to the 29 
listed in table 3 that are not recorded in the table, as the representatives 
of the safety division do not come in contact with many shot-firing explosions, 
more especially those occurring on the “off shift" in coal mines, in which no 
life is lost or only 1 or 2 victims are caught. Nevertheless, explosives prac- 
tice in the coal mines of the United States has been safeguarded much in late 
years by extending the use of permissible explosives, by substituting elec- 
trical methods for those that are less safe, by restricting blasting to the 
off~shift or to the end cf the shift, and by other progressive changes in 
blasting practice; it will be unfortunate if the excellent results attained by 
these changes are lost by the present-day tendency toward reintroduction of 
blasting during the working shift, with the manifest possibilities for multiple 
deaths of underground workers if an explosion doss occur. 


EXPLOSION FATALITIES BY CAUSES 


Table 4 compares explosion fatalities by ignition causes as studied by 
the safety division of the United States Bureau of Mines and shows that dur- 
ing the past 5 fiscal years 764 fatalities occurred from explosions in the 
mines of the United States, an average of 153 per year. The record for the 
past year, le2 killed, is better than the average for the S-year period; 
however, it is worse than the record of the preceding year, which was the best 
fiscal-year record of occurrence of fatalities from explosions in the mines 
of the United States in the present century. 


Explosions of electrical origin were responsible for 55.7 percent of the 
deaths in our mines during the past 5 fiscal years; however, during the past 
year only 20.5 percent of the deaths were due to this cause. The deaths from 
this cause were considerably reduced during the past 2 years (25 in 1933 and 
11 in 1932) compared with those in the first 3 years ef this period (143 in 
1931, 154 in 1930, and 93 in 1929) . 


That an average of 85 persons has been killed annually in our coal mines 
during the past 5 years because of explosions started by electricity is a 
record of which our mining and machinery industrial leaders should be anything 
but proud. The decrease in this type of mine accident during the past 2 
fiscal years is gratifying, but there is cause for real anxiety as to what 
may transpire in the fall and winter of 1933-34, when apparently there will be 
a material increase in coal~mining activity, possibly with considerable care- 
lessness or recklessness in the use of underground electrical equipment and 
devices. Our coal-mining people are confronted with a real problem in holding 
explosions to a minimum when or if this increased activity materializes; how- 
ever, there is no question but that by the use of the right kind and the right 
amount of continually applied effort, explosions of electrical origin as well 
as from all other causes can be prevented. — 7 
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Coen tients. (or smoking) caused explosions resulting in 187 fatalities 
during the past 5 fiscal years or 24.5 percent of the totel fatelities from 
explosions during tuat reriod. During the past year tuere were 63 ceaths 
fro: this cause or 51.5 percent of the total (S54 in one explosion), which is 
consideravly more than in any other year of the past 5. Turee of the explo- 
Sious curing the ».ast vear were chaigea to snoking, all in anthracite mines. 


It is disquieting to learn that while only 19 nersons were killed in 
explosions startec. dy oren lights or smokin in the mines of the United States 
in the fiscal year ended June 30, 1929 and only 11 in the year ended June 30, 
19°00 there were 55 in 1931, 35 in 19&2, and 53 in 1932, apparently indicating 
a decidedly upward trend in doeths due to explosions caused by open lights 
or snoking. The fact that every one of these deaths is utterly unnecessary 
makes the situation the more deplorable; every underground worker in the 
United States can and should be supnlied with en up-to-date permissible 
electric cap lem, which gives better and more dependable illumination than 
open lights; in addition, there is not an instance uvailable of the loss of 
even ore life froin an exclosion or a fire gtarted in any mine in the United 
States by u permissible electric can lamp, although the records show hundreds 
killed in one manner cr anotuer fro the use of open lights. 


During the pest & fisczl years 149 persons have been killed in exvlosions 
initiated by explosives, or 18.2 percent of the total killed during this 
period from ali cuuses. During the mast year 29 persons (23.8 percent of 
the total xcilled in mine expl sions in the United States) were killed in explo- 
Sions started by blasting or explosives; cS of tnese deaths resulted from one 
explosion ceuseda by dust iznited by a blown<-out shot. 


The average numoer killed annuaily in exolosions started by blasting or 
explosives in our mines during the past 5 years--c8--has been exceeded in 
only 2 vears, 1932-383 with 29 and 1931-S2 with 42. As previously indicated, 
the record for the past 5 yeers (even including the past 2 years) is a vast 
improvement over what transpired in our coal mines 10, 15, <O, or more years 
agoe The tendency now is toward exteiusion of the use of explosives and of 
blasting in mines while the workin;; snift is present; tnis is unfortunate, 
and there is reason for the feeling of apprehension now entertained by many, 
if not most, coal-mine safety men that the increased use of explosives and of 
blasting curing the working shift is virtually certain to increase explosions 
as well as individvel accidents in our coal mines, notwithstanding alleged 
precautions 2s to devices, methods, and eouinment. 


During the nast 5 fiscal ears 12 persons have been killed in 8 explosions 
in mines of the United States, end tie cause of the explosions has not been 
ascertained in so far as data could be obtained by the safety division of the 
United States Bure:u of ‘ines. 
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ELECTRICAL CAUSES OF EXPLOSIONS 


Table 5 gives data relating to ceuses of explosions of electrical origin 
in mines of the United States during the past 5 fiscal jears in so far as 
data are available to the safety division of the United States Bureau of Mines.’ 
The ignitions by electricity totaled 63 for the 5 years, with 8 causing 25 
fatalities during the past fiscal year. The greatest source of electrical ig- 
nition in coal mines is from trolley or cable-reel locomotives and from non- 
permissible mining machines; these two sources, plus trolley wire, were 
responsible for more than one eee of the electrical ignitions during the past 
o-~year period. - 


During 1932 trolley or cable-reel locomotives were responsible for 4 igni- 
tions, resulting in 6 fatalities and 3 injuries; a nonpermissible mining 
machine ignited gas in one mine, killing 2 men and severely burning 4 others; 
an arc from the controller of a nonpermissible underground-slope hoist ignited 
gas, killing 1.man and injuring 1 cther; an arc from a signal wire on a slope 
caused an explosion that killed 14 persons; and 2 men wers killed by an explo- 
sion, the exact source of the electric arc not being determined. 


As is true in most electrical ignitions there was evidence of carelessness 
in maintaining gocd ventilation in the places where the electrical ignitions 
occurred during the past 5 years, as well as during 1932-35. In several cases 
proper inspection of the places had not been made; and in some instances work= 
ing faces were driven too far ahead of the last open crosscut without proper 
provision for keeping air circulation at or near the face, end the use cf 
haulageways as return airways, always hazardous, resulted in several explosions. 


In one case a mine foreman and a fire boss entered a mine on a trolley 
locomotive to make an inspection shortly after starting the fan, which had not 
been in operation for about 100 hours. When they had reached a point about 
7,600 feet inby a circuit breaker was thrown into contact, and evidently an 
arc was formed somewhere along the trolley line in a section of the mine, 
igniting the gas that had accumulated while the fan was idle. The use of 
trolley locomotives by fire bosses is dangerous, especially after the fan has 
been stopped for a considerable period, and ti:is is by no means the only 
instance in which this practice has resulted disastrously. The use of haulage- 
ways cn return air, either in gassy cr so-called nongassy mines, is another 
dangerous practice, even though it is in more or less general use, especially 
in some districts; haulage by electricity, particularly by trolley ocr cable- 
reel locomotive, is at all times a potential source of trouble when on return 


air in mines known to give off explosive gas. 
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COMPARISON O02 LIGHTING IN MINES WHeRE EXPLOSIONS 
OCCURRED DURING THE PAST 5 YEARS 


In a comparison of lighting in mines where explosions occurred during 

the past 5 fiscal years, as shown in table 6, it is observed that of 155 ex- 
plosions listed 60 (38.7 percent of the total) occurred in open-light mines, 
that 88 (56.8 percent) were in closed=light mines, and that in 7 (4.5 percent) 
the lighting practice was unknown. The fact that the greater nunber of these 
explosions occurred in closed=lizht mines indicates failure to correct other 
unsafe features, such as inadeouate ventilation, use of nonnermissibdle elec- 
trical equigment, use of unsafe explosives, and danzerous metiiods cr employing 
explosives and electrical equipment. 


In most instances closed lizi:ts (wnich as far as general working purposes 
are concerned in the coal mires of the United States at this time means use of 
permissible electric cap lamps) have been employed, because the management 
feared the mine had zas cr dust conditions such that the use of open lights 
presented a possible ignition agency; this hes resuited in the use of closed 
lights in most of the highly hazardous mines, where the canger froin explosion 
is greatest. Therefore it mizht be natural to expect t::ese mines to nave the 
greatest number and percentage of explosions if it were not for the fact that 
these so-called more dangercus mines cen, if they wiil, protect themselves and 
their employees from explosions by acopting and eeping in effect readily 
available measures that will absolutely prevent occurrence cf explosions in 
these mines. Eence the cccurrence of explosions in closed-light mines cannot 
be correctly interpreted as due to the closed ligkts but as due entirely to 
neglect or carelessness of some kind in the clcsed-light mine which has tle 
explosion. There has never been an explosion caused by an anpreved electric 
cap lamn, but the introduction cf these lamps into some mines has in numerous 
instances tended to cause relaxation of otker common-sense safety precautionary 
Measure Se 


In one explosion during the past year in a so-called nongassy mine open 
lights caused a gas ignition, with subseqent explosion, killing 54 men; in 
anc ther mine lmown to be gassy open lizl:ts caused an explosion in which a 
surveying party of three was xilled. In both explosions the ventilation system 
was inadequate due to an attemnt to cperate with a contimicus air-current cir- 
culation and the sunnplementary use of booster fans. These practices indicate 
either lacizs nf Ilmowledve of efficient ventilation methods or wanton disregard 
of sane and mfe practices. 


Every year has its quota of explosions started by oven lights in so-called 
nongassy mines, and generall7 (though not invariably) the cccurrence of the ex- 
plosions leads to the substitution cf closed lizhts for open. Onen lights 
should not be allowed in any mine, coal or non-ccal, as they add unnecessary 
hazards to the already far too numerous dangers that confront the underground 
worker; and to allow the use cf open lights in mines ikmown te give crf explosive 
€2s8, whether in larze or small amount, is little short of criminal ne-ligence 
when it is realized that ignition-cf as small a’ quantity as 150 te 200 cubic 


feet cf an explosive mixture of methane and eir under™ certain conditions can 
precipitate a precept eee oe ee eae oe Ba hey neues kill every per- 
son in the mine, 
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I.C. 6761 
IME PIRES 


Althougn mine fires zeve potentialities of causing great loss of life 
and tremendous prepert; damage the mines of the United States have been for- 
tunmate during the past decade in not experiencing 2a fire causing large loss of 
life; however, tnere have been a mamber of fires that have caused considerable 
property damaze. | : 


During tne pest fiscal year 27 mine fires--5 in metal mines--were called 
to the attertion of the safet; division of the United States Bureau of Mines. 
Unquestionatly, scores cf other fires occurred which were detected and ex- 
tinguished promptly without much damage, uence their occurrence was not made 
public. Table 7 snows tuat iaost of the fires in 1902-06 wiich were contacted 
by the safety division forces were in Kentuc'zy, the coal mines of this State 
being listed as having 7 fires, with 1 fatality; this fatality can be charged 
only indirectl; to a mine fire, as the man was xilled by a falling cage when 
a fire in the tinple burned tiie rope. Four fires occurred in Pennsylvania, 2 
in abandoned. mines, whick threatened the destruction of mach valuable city 
oroperty. Three fires occurred in Colorado, 1 in a metal mine, 2 each in 
Illinois an@ Indiana, and 1 each in Alabama, Missouri (metal mine), Montana 
(metal mine), New Kiexicc, South Dakota, Tennessee, Utah (metal mine), Virginia, 
and West Virginia. One death resulted in a State convict mine when a prisoner 
set fire to some timbers. It is noted that nearly one third cf the fires the 
causes of which are Imown were due to electricity, 2 were caused by. explosives, 
and 8 were of spontaneous crigin. | 


SUMMARY 


The encouraging factor in connection with esmlosions is that during the 
past 5 years the trends in the nuwaber cf explosions and deaths from explosions 
have been definitely dovmward. Althouzh the depressed condition of the coal 
industry during the past few years may have. influenced the downward trends, it 
is believed that the freatest factors in the reduced frequency and.severity of 
explosions are (1) increesed activities of varicus !zinds by State mine~inspection 
departments, especially ulong the line of educational worix: (2) the rapidly. 
growing realization of the economic waste of all accidents, including explosions, 
end the more or less general acceptance of responsibility for accident occur- 
rence by the mine operators; and (3) the more widespread dissemination of 
safety data by the United States Bureau cf Mines and other safety organizations. 


It is definitely }mown that mine explosions and fires can be prevented, 
the problem being chiefly a matter of education and adoption of known preven- 
tive measures, the expense of which is negligible when compared with probable 
(in many instances) actual saving. 


Salient points brought out in tne study of mine explosions and fires in 
mines of the United States coming to the attention of the safety division of 
the United States Bureau of Mines for the year ended June 30, 1933, are as 
follows: 
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1. Twenty-two explosions were studied, 16 in bituminous mines, 5 in 
anthracite mines, end 1 in a metal mine, compered with 33 for the previous 
year and an average of 30 per year for the past 5 fiscal years. 


<- Explosions took 122 lives last year comvared with 87 the previous 
year and an average of 153 annually for the past 5 fiscal years. 


Se The 3 major exnlosions accounted for 91 deaths, while the 19 lesser 
explosions accounted for 31 deaths. All major explosions (those in which 5 or | 
more persons were killcei) occurred in one month (December 1935), hence the re~ 
Iaining 11 months of the fiscal year ended June 30, 1933 were free of major ex- 
plosion disasters in the mines of the United States, an all-time record of _ 
avoidance of major explosion disasters in American mines in so far as records 
are available. 


4. Seven explosions were in open-light mines compared with 15 the year 
before, an averase of le annually for the past 5 fiscal years; 14 explosions 
were in closed-ligh’ mines oO eee with 15 the previous year, an average of 
17.6 anially for the nast 5 fiscal years. Some of the oren~light mines in 
which explosions cccurred were known to give off explosive gas, in some 
instances in considerable quantities. 


Oo. Hight explosions, causing 25 deaths, were of electrical origin com— 
pared with 10 explosions and 11 deatks for the previous year. While the number 
of explosions caused hy eloctricity aecreased the cvaths F20m tnis cause in- 
creased more than 50 percent. HE:solosions of electrtcal crigin averaged 12.6 
in number annually for the past 5 fiscal years, and daeatis averurved 85.2 
annually for the same period; hence, both of the past 2 fiscal years snow a 
decided improvement in this phase of explosion eccurrence in United States 
mines. 


6. West Virginia, with 4 explosions, ranks first in tne number of ex- 
plosions caused by electricity during the year; and New Mexico, with 14 
fatalities, ranxs first in the number of deaths from this cause. 


7. Trolley or cabdle~reel locomotives were responsible for 4 of the 8 
explosions of electrical origin, while a nonpermissible mining machine, a 
nonpermissible electric hoist, a signal wire, and an electric arc were 
responsible for 1 each; the explosion caused by an arc from a signal wire 


caused 14 fatalities. 


8. Eight explosions, with 63 deaths, were caused by open lights or smok= 
ing, compared with 15 explosions and 33 deatns in tre previous year. One of 
these open-light explosions, which occurred in December 1¢d32, killed 54 persons, 


9, Four explosions and 29 deaths were caused by the use (or probably more 
nearly correctly the misuse) sf explosives, compared with 5 explosions and 42 
deaths in the previous year. 
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10. Rock-dust was used to some extent in av least 7 of the mines in 
which explosions occurred during the last fiscal year. It was effectively 
applied in only S mines; in 2 of the mines in which explosions occurred rock- 
dust is credited with stopping the spread of the explosions, and it is be- 
lieved that this saved the lives of many if not all of the approximately 300 
persons who were in these mines at the time of the explosions and who escaped 
essentially uninjured. 


ll. Eighteen of the explosions during the nace oe were initiated by 
gas and 4 by coal dust. aT & 


12. The underlying causé of at least 81 of the lee deaths resulting 
from explosions during the past year was defective vencr ration, and this was 
manifest in both open ana closed~light mines. | ee 


23% During 1932-33 the personnel of the safety division of the United 
States Bureau of kines reported on 27 mine fires, 22 in coal mines and 5 in 
metal mines, compared. with el fires in 1931-42 and 24 in each of the 2 years 
perore ee 

14. Nearly two thirds’ of the fires for the past year, of which the 
causes are definitely kmowa, were initiated by electricity. Two mine fires 
were caused by explosions, and at least 8 were of spontaneous origin. 


15. The activities of United States Bureau of Mines personnel during 
the past fiscal year included ccntacts with 7 mine fires in Kentucky, 4 in 
Pennsylvania; 3 in Culorado, 2 each in Illinois and Indiana, and 1 in each of 
the following States: Alabama, Kissouri, Montana, New Mexico, South Dakota, . | 
Tennessee, Utah; Vircinia, and West Virginia. 


- CONCLUSION 


The data in this publication were comniled in the same manner as in 
previous years (see Inf. Circs. 6178, 5419, 6540, and 6680) and embody only 
facts brought out during fairly close study by field employees of the safety 
division of the United States Bureau of Mines. Although an attempt is made 
to obtain data on every mine explosion that occurs in the United States some 
of the less destructive explosions are not brought to the attention of the 
Bureau earl}; enough to allow an investigation to be made; rarely, if ever, 
however, does the Bureau fail to get fairly complete data on mine explosions 
in which more than cne life is lost or in which any considerable amount of 
property is damaged. Hence the data in the publications are relatively com- 
plete as to mine explosions, especially those causing loss of more than one 
life. The data on fires are by nd means as nearly complete and inclusive 
as those for explosions, and tuere is good reason to believe that scores of 
mine fires (many of them in metal mines) occur annually without having been 
made Imown to tle United States Bureau of ijines or even the State inspection 
forces. lLiine fires are of almost daily occurrence with some coal-mining com 
panies, particularly at shot-firing time or where the coal fires spontaneously, 
and fires of electrical origin or from open lights are by no means unusual 
in metal mines when they are working fairly close to capacity. 
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The facts obtained from a detailed study of available data on explosions 
and fires in the mines of the United States during the nast 5 cr 6 fiscal : 
years are decidedly encouraging to those who year after year despaired of ever 
having the mines of the United States operated with reasonable freedom from 
explosion disasters. For the- 15-year period prior to 1929 explosions took an 
average of about 265 lives annually in the coal mines of the United States; 
and since that date, according to data in tables l.and 4, the number of 
fatalities from explosions in the mines of the United States has never been 
as high as this average figure of 265 per year, bein 139 in the fiscal year 
ended June 30, 1999, 199 in 195C, 4&7 in 1931, 87-in 1952, and 122 in 1933, 
the average fcr the last 5 fiscal years: beine 153, or very much lower than 
the 265 for the previous 15 years. 


The decreasing number of explosions of slisetriestt origin and of fatalities 
from them during the past 2 years is especially encouraging, as there had been 
an alarming increase in explosions of electrical origin and of their very 
heavy fatality results for several years before 1930 or 1lJ¥ol. It now appears 
that although mechanization of mines is proceeding (even though at a somewhat 
reduced rate recently) it is being done with reasonable recard to the hazards 
involved and apparently with much more attention to overcoming or eliminating 
those hazards than in 1924 to 1528, inclusive. | 


The fact that no explosions ‘of gas or dust are listed as having occurred 
during the nast 5 fiscal years in coal mines in Alaska, Aricansas, Iowa, Michigar 
Missouri, Montana, Worth Dakota, Texas, and Wyoming is significant, especially 
as to Arkansas and Wyoming, both cf which have in the past been ratnuer prone 
to have explosions. . Pennsylvania’ did not have a major explesicn disaster in 
either bituminous cr anthracite mines during the past fiscal year, an excep- 
tionally fine performance; ‘in fact, Pennsylvania has not had a major mine ex— 
plosion since May 29, 1931, or including 2 fiscal years. Pennsylvania, with 
bituminous mines employing approximately one fourth of the coal miners of the 
United States and producing about one fourth of the country's coal, much of 
it from mines with inherently. dangerous conditions 7s to cas and dust, has not 
had a major explesicn disaster (one with 5 or more livcs lost) since March 21, 
1929, or more than 4 ‘years at this writing (September 1, 1933); the anthracite 
Mines of Pennsylvania , enfploying about one fifth cf ty: miners of the United 
States, many of them in gassy, steeply pitching coal ‘eis, have not had a 
major explosion che tees May 29, 1951, or about cL /S years as tnis is 
being writton. West Virginia, with the numver employes and tonnage produced 
bit slightly less tan in Pennsylvania bituminous operations and with its 
numerous gassy and dusty mines, hag not had a major exmiosion since November 
3, 1931, cr nearly 2 years. Alebama, with numerous hazards in its coal mines, 
has not had a major exmlosion since December 28, 1951, or nearly 2 years; 
during that period only 1 person was xXilled in Alabama coal mines from igni- 
tions of gas or dust. Colorade, with its dangercus coal-mining conditions 
end very bad explosion reccrd prior to 1920, las not had a major coal-mine 
explosion since May 27, 1927, or nearly 64 years, and has had only two major 
coal—vine disasters (one with 7 fatalities and one with 6) in the vast 10 
years. Utah, with the wrst fatality rate from coal-mine explosions of any 
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State in the Union, has not had a major coal~-mine explosion since March 8, 
1930, and Wyoming, with a bad past as to occurrence of coal-mine explosion 
disasters, has avoided them since Sentember 16, 1924, or 9 years. Oklahoma 
has not nad a major exvlosion since Octover 27, 1920, or nearly 3 years; and 
Washington has not iad one since April 12, 1930, or 34 years. Thus it 
eppears that at least eight important coal-mining States with bad records as 
te occurrence of coal-mine disasters have in recent years been relatively 
free of them, indicating that our coal-mining pecple at last realize that 
coal-mine exolosions are preventable if readily available methods, devices, 
and equipment are nut into effect and lrept in effect. 


The three major explosions of the past fiscal year all occurred in 
December 1932, nence for 11 months of the fiscal year the mines of the United 
States were free of major disasters, a truly fine record. The calendar year 
1933 to date of writing this paper (Sentember 1, 1933) has been free of major 
explosion disasters in the mines of tne United States, and there has not been 
a major explosion disaster since December 23, 1930, unquestionably the longest 
continuous period of immunity from major explosion disasters in the available 
records of mining in the United States. 


With the new industrial conditions brought about by the codes of the 
National Recovery Administration about to go into effect as this is written, 
there will undoubtedly be numerous changes in mining practice in many States; 
inasmuch as tre codes apolied to mining contain essentially nothing with 
reference to safe operation, unless much extra effort is taken by our mining 
people toward the safety phases of worling our mines there are likely to be 
mmerous relaxations and inefficiencies in our mines, with attendant increased 
accident rates and probably with increased occurrence of mine disasters. To 
avoid any such unfortunate condition it is hoped that increased rather than 
diminished attention will be paid to prevention of accidents, including explo- 
Sion disasters, in our mines and tnat at least some attention will be devoted 
to this important phase of mining when the codes are placed in actual working 
practice. 
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